The intimal surface of the aortic arch of 16 of 20 male common brown hares and 10 of 14 females had raised pale yellow to grey-white plaques up to 6 mm in diameter. These lesions were characterised by necrosis and calcification mainly in the tunica media and were not related to the age of the hares. In the hare this vascular disease may develop after injury to the connective tissue during obliteration of the ductus arteriosus. Although these aortic lesions were not the 'spontaneous' atherosclerotic variety they were morphologically similar to those in rabbits.
Spontaneous lesions in the aortae of lagomorphs, with medial degeneration and calcification under the name of chronic endoaortitis deformans, were first described in 1881 [8] . Since then many data have accumulated on the comparative pathology of spontaneous arterial lesions in captive mammals, birds and reptiles [4, 101. The causes are not known. The incidence and morphology of spontaneous aortic lesions in the free-living common brown hare were studied. The lesion has previously been briefly described[l 11.
Materials and Methods
Hares were collected in the adjacent counties of Cambridgeshire, Norfolk, Suffolk, and Hertfordshire. They were killed by shooting, and 34 were collected in 2% years.
In the absence of any established method of assessing the age of hares, they were estimated, on the basis of tooth colour, articular mobility, and bone consistency, to be from 10 months to 4 years old. There were 20 males (15 were 10-12 months old, 3 were 2 years, 2 between 3 and 4 years) and 14 females (10 were 1 year old, and 4 were 2 years old) (table I) . 
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Aortae were opened longitudinally, flattened onto cork with pins, and fixed in formolsaline (10%). Longitudinal and transverse sections were taken through the aortic wall, to include normal and abnormal areas. Frozen sections were stained with oil red 0, and sections cut from paraffinembedded material were stained with haematoxylin and eosin and by Weigert's elastic and van Gieson, periodic acid-Schiff, alcian blue, colloidal iron, and von Kossa methods.
Results
Sixteen of 20 male hares and 10 of 14 females had lesions confined to the arch of the aorta in the region of the obliterated ductus, which were never found close to the ostia of the intercostal arteries ( fig. 1,2 ). The lesions occurred on the intimal aspect of the aorta and consisted of slightly raised, round or irregular plaques, 0.5-6.0 mm in diameter, pale yellow or grey-white ( fig. 3a, 3b ). Two of six male hares that had extensive lesions in the thoracic aorta also had lesions in the abdominal aorta. In two hares (1 male, 1 female), bone was present within the plaque, but in all the others the lesions were firm and homogeneous. Apart from several lesions in the pulmonary artery of one male hare no other abnormalities were seen. Lesions were found in hares about 1 year old as well as in those 3-4 years old. The most severe lesions occurred in two male hares 3-4 years old.
Aortae from all of the animals were examined. The lesions were in the tunica media where the first signs of any cellular changes were noticed in smooth muscle cells. The nuclei of the muscle cells, generally in the inner half of the media, became pyknotic; eventually there was necrosis of the whole cell. The extent of the damage varied greatly. Elastic laminae in the intima and the media adjacent to lesions were apparently normal, whereas those within a lesion showed accentuated waviness and were sometimes fragmented. The interlaminar spaces were markedly widened and had very little stainable extracellular material apart from some collagen ( fig. 4) . In some instances there was increased acid mucopolysaccharide abutting elastic fibres, and in many lesions perimembranous calcification was found in association with fragmented elastic laminae. In some more advanced lesions there were regions of cellular proliferation with numerous spindle-shaped cells, like fibroblasts, that had oval vesicular nuclei and small numbers of histocytic cells ( fig. 5 ). Multinucleated cells were seen in lesions from six hares; the number of nuclei varied from 10 to 100 and in two hares were associated with the focal medial sclerotic area. These giant cells were of the Touton type with peripheral nuclei. Newly formed capillaries and erythrocyte-filled sinusoids were occasionally found either in the centre or towards the base of a lesion.
Calcium salts, demonstrated by the von Kossa method, were present in various amounts in the medial lesions. In 12 hares (7 male, 5 female) intimomedial lesions were found with well-differentiated areas of chondroid metaplasia ( fig. 6 ). In two hares about l year old (1 male, l female) bone was present in the medial lesion with active haemopoietic cells and fat ( fig. 7) . This lesion was similar to that reported in the rabbit [6] .
No fat was demonstrable in frozen sections stained with oil red 0, except in association with the focus of bone marrow.
Thus, various microscopic changes were noted including elastic membrane distortion, fragmentation, dissolution, calcification, bone, and bone marrow formation. It is not clear whether these are sequential or not.
Discussion
One of the basic ageing processes in the major arteries of man is calcification of the media with changes affecting the intima and adventitia [l] . The calcification appears to be intimately associated with certain alterations in the physical character and pattern of distribution of the elastic fibres. Since nearly all the lesions were at the ductus site, the present study suggests that spontaneous aortic lesions in the common brown hare, although not unlike Monckeberg's medial sclerosis in man (the cause of which is unknown), are a consequence of a focal structural abnormality initiated weeks to months before the focal medial lesions become microscopically apparent. In the same manner, the normal obliteration of the ductus produces alterations in the local connective tissue that may be associated with a disturbance in mucopolysaccharide metabolism, predisposing to mineralisation of the lesion in this area.
Deposition of minerals in the media of the aorta may not be a function of the minerals in circulating blood, but rather of the preceding alterations of the ground substance of the aorta and the damaged area, which is focal, becoming a predilection site for the development of a medial lesion. GILLMAN and HATHORN [5] stated that 'at least some forms of arterial sclerosis may represent the end result of a single, acute injury inflicted months or perhaps years prior to recognition of the terminal picture'. The prevalence of the lesion in the free-living common brown hare, of a non-inbred population, was high at 80% of males and 71 Yo of females and did not appear to be related to age, although the most advanced lesions were found in the older animals. Inbreeding in rabbits in captivity resulted in the establishment of two strains, one free of arteriosclerosis and one in which the lesions occurred in about 30% [12] .
The nature of the present lesion is not clear. It resembles neither the atheroma that occurs in man [7] nor the lesion experimentally induced by high dietary cholesterol in the rabbit [3] . Both these lesions are associated with much lipid, are sited in the deep intima, and have a distribution at sites of eddies and changes in currents, flow, and pressure [2] . It is unlike Marfan's syndrome or Erdheim's disease because there are no pools of polysaccharide, nor does it resemble known arteritides such as Buerger's (a peripheral lesion) or Takiyashu's disease [7] . The present lesion is not entirely analogous to the lesion described by MONCKEBERG [9] in view of its preferential location at the site of the ductal closure. Nonetheless, the pathogenesis of the calcification may be similar in both conditions, and primary elastic fibrillary damage and mucopolysaccharide alterations may predispose to the deposition of minerals.
The lesion in the hare may therefore be associated with previous damage to the aortic wall and the same may occur in other mammals, including man. Atherosclerosis as seen in man has not been found in the hare. It is possible that the lesion described here, associated with previous damage in scarred areas like the ductus region, is an additional lesion in man, not yet distinguished from fibrous atheroma.
